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Introduction 

AFWA Coupled Analysis and Prediction System 
(ACAPS) 

 
 

• Control Variable Transform 

– Masked Background Errors 

– Hybrid Ensemble/Variational 

– Displacement Analysis 

 

• 4DVar 

– WRF + WRFPlus + WRFDA/GSI 

– Simplified cloud physics 

 

• Satellite Observations 

– Bias Correction, Error estimation 

– Linearity, Gaussianity 

– Representativeness Error 

0.1 mm hourly precipitation skill scores over 21 days (Lin et al., 2005) 
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Geographical mask 

Test Case 
– 30-member multi-Physics ensemble 

– 3km horizontal resolution 



Horizontal Lengthscales 

Michel et al. (MWR, 2011) 



Vertical Correlations 

Michel et al. (MWR, 2011) 



Michel et al. (MWR, 2011) 

Balance 



• Model: WRF-ARW, 5 km horizontal resolution  
• Time period: 02 June 2008 - 10 June 2008 
• Forecasts: 6h forecasts made at 00Z each day 
• Initial perturbations: analysis increments 
• Morrison microphysics: 4 versions with increasing complexity 

Microphysics Scheme Complexity 



U V W 

T Qv QTC 

Microphysics Scheme Complexity 



 Morrison scheme with version 1 and 7 is selected;  
 

 Evolution of perturbations with different scales is assessed. 

Experiments list 

Microphysics Scheme Linearity 
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Assimilation of Cloudy Radiances 

• Very first shot at cloudy radiances, still needs a lot more work… 

 

• Cloudy radiance forward model = CRTM 

  

• First-guess including cloud parameters = WRF-ARW 

 

• Cloud control variable (Ql, Qi, Qr) 

 

• Implemented in both WRFDA and GSI 



Observation 

AIRS (12micron) 

Background 

(WRF-ARW) 

Observation – Background 



AIRS Cloudy Radiances  

(simple B Matrix) 

AIRS Cloudy Radiances  

(Ensemble DA) 

Taylor Diagrams 



AIRS Cloudy Radiances  

(simple B Matrix) 

AIRS Clear Radiances  

 

Taylor Diagrams 



 

Summary 

AFWA Coupled Analysis and Prediction System 
(ACAPS) 

 
 

• Control Variable Transform 

– Masked Background Errors 

– Hybrid Ensemble/Variational 

– Displacement Analysis 

 

• 4DVar 

– WRF + WRFPlus + WRFDA/GSI 

– Simplified cloud physics 

 

• Satellite Observations 

– Bias Correction, Error estimation 

– Linearity, Gaussianity 

– Representativeness Error 


